An option is a derivative financial instrument that establishes a contract between two parities concerning the buying or selling of an asset at a reference price. The price of an option derives from the difference between the reference price and the value of the underlying asset plus a premium based on the time remaining until the option. The paper illustrated in both the binomial and the Black-Scholes models, which value options by creating replicating portfolios composed of the underlying asset and riskless leading or borrowing.
Introduction
The goals of the paper present review of option pricing models illustrated in both the binomial and the Black-Scholes models. In the paper, it generally divides option pricing part and part of binomial model and the Black-Scholes model. The first section presents option pricing theory and models. The second section describes the binomial option pricing model. The third section is about the Black-Scholes model. The last section is the conclusion.
expire. According to that summarizes the options, variables increasing with the effect of call/ put option prices:
• Underlying asset's price: increase of call price and decrease of put price.
• Exercise pricing: decrease of call price and increase of put price.
• Variance of underlying asset: both increases of call and put prices.
• Time to expiration: both increases of call and put prices.
• Interest rates: increase of call price and decrease of put price.
• Dividends paid: decrease of call price and increase of put price.
Option pricing theory has made vast strides since 1972, when Black and Scholes published paper "the pricing of options and corporate liabilities" in the Journal of Political Economy. Black and Scholes used a "replicating portfolio": a portfolio constituted the underlying asset and the risk-free asset, and they had the same cash flows as the option being valued of final formulation. However, the mathematical derivation is complicated, although binomial model is simpler for options valuation with same logic.
The binomial option pricing model
The binomial option pricing model depends on a simple formulation for the asset price process in any time period can move to one of two possible prices. Suppose an investor focuses estimates on how stock prices change between sub periods, rather than on the dollar levels. That is, beginning with stock price, for the next sub period forecasts:
• first is 1+% change for an up movement(μ);
• second is 1+% change for a down movement(d).
Additional, to the point of accumulation, the number of requisite forecasts. Assume that the same values for up movement and down movement apply to price change in all subsequent sub period. Under these assumptions, the investor need only forecast up movement, down movement, and N-the total number of sub periods.
The binomial option pricing model consists of the forecasted stock price and option value trees. The upper panel presents after μ and d during the first two sub periods, the initial stock price of S will have changed to (μd)S = (dμ)S, and it means the forecast does not depend on whether the stock price begins its journey by increasing or decreasing. As before, once μ,d, and N are determined, the expiration date payoffs to the option (i.e.,c μμμ , c μμd , c μdd , and c ddd ) are established.
Hence, the formula for an option in sub period t can be inserted into the right-hand side of the formula for sub period t−1. Carrying this logic all the way back to date 0, the binomial option valuation model becomes
where 
3.1. Illustration 1 valuing an option using the binomial model SPDR S&P 500 ETF Trust (SPY) is an exchange-traded fund. The trust corresponds to the price and yield performance of the S&P 500 Index. The S&P 500 Index is composed of 500 selected stocks and spans over 24 separate industry groups. The Fund's investment sectors include information technology, financials, energy, health care, consumer staples, industrials, consumer discretionary, materials, utilities, and telecommunication services.
Suppose that the riskless rate r is 10% p.a., the time to maturity T is 0.5 year, the initial price of the underlying asset is 134.76 m.u., the volatility σ = 18.06% p.a., the exercise price X is 70.26 m.u. It is also supposed that the time interval T is split into n = 1000 subintervals of equal length.
Task is to determine the price of the European call option on the basis of the multi period binomial model. Illustrate the probability distribution for both, the underlying asset price and the intrinsic value at maturity T graphically.
Following Table 1 presents input data of determined parameters.
First step ( Table 2 ) to calculate the probabilities for a state j (using the sample of number 30)π j and stock price for S T, j , intrinsic value of the option for IV T, j , and product of π j , IV T, j .
Finally, the option price calculated by discounting the mean value of the intrinsic value, the result of option price is 68 m.u. Following Figure 1 shows illustration depicts that the probability distribution for both, the stock price and the intrinsic value of the option at maturity time. Table 2 . Calculation of probabilities, stock price, intrinsic value, and product.
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The Black-Scholes model
The Black-Scholes model assumes that a statistical process known as geometric Brownian motion can describe stock price movements. This statistical process summarized by a volatility factor σ, which is analogous to the investor's stock price forecasts in the previous models. Formally, assumed the Black and Scholes' stock price process is ) in any future period T. μ is the mean return and ∈ states the standard normally distributed random error.
Assuming Black and Scholes used the riskless hedge to get the following formula for no dividend-paying stock call option valuation:
where e −(RFR)T is the continuously compounded variables discount function.
The variable N(d) represents the cumulative probability, the value from the standard normal distribution ≤ d. As the standard normal distribution is symmetric around zero, a value of d = 0 would lead to N(d) = 0.5000:
• positive values of d would then have cumulative probabilities > 50%,
• negative values of d leading to cumulative probabilities < 50%. The option's value is a function of five variables, there are current security price (S), exercise price (X), time to expiration (T), risk-free rate (RFR), and security price volatility (σ). Hence, the Black-Scholes model holds that c = f(S, X, T, RFR, σ). S and RFR are observable market prices, and X and T are defined by the contract itself. Thus, the only variable an investor must provide is the volatility factor.
Illustration 2 valuing an option using the Black-Scholes model
Suppose that known all parameters that are needed to apply the Black-Scholes model, r, S0, dt, X, and σ. All input data are shown in Table 3 .
Task is to determine the price of the European call option on the Black-Scholes model.
First step to calculate the prices of options. Following Table 4 presents the procedure of prices of options.
Following Table 5 and Figure 2 describe the result of options prices. Table 3 . Input data.
Summary: the binomial model vs. the Black-Scholes model
The number of steps affects the option price and the price determined by the binomial model converges to the analytical solution of the Black-Scholes model. Then we will get the options prices to compare with Black-Scholes model and binomial model in different number of steps. It is easy to see that the result of binomial model is around by the continuous time of BlackScholes model. Following Figure 3 presents verification of options prices between two models, the results of number of steps will be select by sample.
When the process is continuous, the binomial model for pricing options coverages on the Black-Scholes model. The advantage of the Black-Scholes approach:
• riskless hedge method leads to a relatively simple,
• closed-form equation capable of valuing options accurately under extensive situation. 
Conclusion
This paper presents two classic option pricing model and illustrated the binomial model and the Black-Scholes model based on the same theoretical foundations and assumptions (such as the geometric Brownian motion theory of stock price behavior and riskneutral valuation). The Black-Scholes option pricing model is the first successful option pricing model, published in 1973, and is based on stochastic calculus. It focuses on the pricing of European options, in which the underlying does not pay a dividend in the option period. The option is priced according to the value of the underlying, the volatility of the value of the underlying, the exercise price, the time to maturity, and the riskfree rate of interest. The model provided a general approach to option pricing and has given rise to a number of other option pricing models. The same underlying assumptions regarding stock prices underpin both the binomial and Black-Scholes models: that stock prices follow a stochastic process described by geometric Brownian motion. As a result, for European options, the binomial model converges on the Black-Scholes formula as the number of binomial calculation steps increases. In fact, the Black-Scholes model for European options is really a special case of the binomial model where the number of binomial steps is infinite. Review of Applying European Option Pricing Models http://dx.doi.org/10.5772/intechopen.71106
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